Solitary fibrous tumor (SFT) rarely occurs in the kidneys, and only one reported case of renal SFT has shown distant metastasis. We report the second case of renal SFT exhibiting distant metastasis. A 48-year-old man was referred to our hospital because of a right renal mass. An abdominal CT scan detected a large renal tumor, which was suspected to be a renal cell carcinoma. Right radical nephrectomy was performed, and the tumor was found to measure 28 × 18 × 10 cm. The pathological diagnosis was benign solitary fibrous tumor of the kidney. Eight years after the operation, lung and liver metastases developed. Pulmonary segmentectomy and partial hepatectomy were performed. The pathological diagnoses of these resected tissue specimens were compatible with benign SFT.
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Introduction
Solitary fibrous tumor (SFT) was first reported by Klemperer and Rabin in 1931 as a tumor of the pleura [1] . SFT is a rare type of spindle cell neoplasm that usually arises in the pleura [2] . However, it has also been reported to occur at other sites. SFT of the kidneys is rare, and furthermore, distant metastasis from SFT is extremely rare. We report the second case of renal SFT to exhibit distant metastasis.
A 48-year-old man was referred to our hospital because of a right renal mass. A physical examination revealed a hard right abdominal mass, and a subsequent CT scan detected a large right renal tumor, which was suspected to be a renal cell carcinoma ( fig. 1 ). The patient underwent radical right nephrectomy. In gross appearance, the tumor measured 28 × 18 × 10 cm, and displayed cystic changes, necrosis and hemorrhage with grayish-white cut surfaces. The tumor developed from the upper pole of the kidney adjacent to the renal capsule and markedly compressed the normal kidney into the lower side.
Microscopically, the tumor was found adjacent to the renal capsule; but the site of origin was ambiguous. It consisted of spindle-shaped cells with scant cytoplasm accompanied by prominent hyalinized collagenous tissue, which displayed hemangiopericytomatous patterns. The cells did not display cytological atypia, and no mitotic figures were detected. Immunohistochemical staining was positive for CD34, vimentin, and CD99 and negative for keratin, EMA, CD10, CD31, factor VIII, αSMA, Bcl-2, S-100, and CD117 ( fig. 2 ). These findings resulted in a diagnosis of benign SFT.
However, 8 years after the original operation, follow-up CT detected a lung nodule and multiple liver nodules ( fig. 3 ), which were consistent with metastasis from the primary renal SFT. Ultrasound-guided liver needle biopsy was performed and led to a pathological diagnosis of SFT. Surgical resection was planned to treat the tumors, and partial hepatectomy was performed. Two months after the partial hepatectomy, pulmonary segmentectomy was performed. Microscopically, the metastatic tumors were composed of spindle cells in a collagenous stroma containing hemangiopericytomatous structures. The cells did not display cytological atypia, and no mitotic figures were detected. Although immunohistochemical staining for CD34 was negative in the resected tissue from the liver and weakly positive in the resected tissue from the lungs, the specimens were positively stained for vimentin and CD99 and negative for CD10, factor VIII, αSMA, Bcl-2, and S-100 ( fig. 2 ). The pathological diagnosis was benign SFT.
As the CD34 expression of the primary tumor and metastatic lesion differed, we reevaluated the pathological findings of the primary renal SFT. Immunohistochemically, we observed CD34 labeling in 55% of the tumor cells with no expression in the remaining component. The CD34-negative section of the lesion was morphologically indistinguishable from the CD34-positive part of the lesion. Pathologically malignant findings were not observed in any of the lesions. At 12 months after surgery, the patient is healthy and has not displayed any evidence of recurrence or metastasis.
Discussion
SFT was first reported by Klemperer and Rabin in 1931 as a tumor of the pleura [1] . SFT is a rare spindle cell neoplasm that usually arises in the pleura [2] . However, in recent years, there have been several reports of SFT arising in other organs, including the kidneys [2, 3] . The histogenesis of SFT has been debated for years, but recent studies have indicated that it has a mesenchymal origin [4] . Immunohistochemical studies are useful for establishing a diagnosis, especially staining for CD34, which is considered to be a marker of SFT [5] . In addition, most SFT are diffusely positive for Bcl-2 and CD99 [6] . Loss of Bcl-2 was closely related to high malignant potential in extrathoracic SFT [7] . Surgical resection has been demonstrated to be beneficial in the treatment of SFT. Even if the SFT is histologically diagnosed as malignant, complete excision of the tumor is associated with a favorable prognosis [8] .
SFT of the kidneys is rare, and only 67 cases have been reported (table 1) . Most of these tumors were preoperatively diagnosed as renal cell carcinoma, and radical nephrectomy was the standard treatment. Pathologically, 61 tumors were diagnosed as benign and 6 tumors were diagnosed as malignant. All tumors except one displayed a favorable prognosis, with no evidence of recurrence during the follow-up period, which ranged from 2 to 89 months. Immunohistochemically, most tumors were positive for CD34. Although the origin of renal SFT is difficult to determine, some reported renal SFT originated from the renal capsule [3] , and Yamada et al. [9] speculated that renal SFT originates from primitive mesenchymal cells located in the renal capsule. Further research is necessary to clarify the origin of renal SFT.
Fine et al. [10] reported the first case of malignant renal SFT to develop distant metastasis. Their case involved a 76-year-old man who was treated with left radical nephrectomy. Pathologically, 10% of the renal tumor consisted of typical benign SFT; however, the remaining component was composed of pleomorphic, spindle-shaped sarcoma cells with frequent mitoses and necrotic foci. Immunohistochemically, CD34 labeling was observed in the benign SFT component with no CD34 expression in the sarcomatous component. Four months after surgery, multiple lung metastases developed. This was the first reported case of malignant renal SFT involving distant metastasis. In this patient, neither metastasectomy nor a histological examination of the metastatic lesion was performed.
To the best of our knowledge, our case is the second reported case of renal SFT to involve distant metastasis and is the first reported case of renal SFT to include the pathological findings of the metastatic lesion. Furthermore, the primary tumor and the resected tissue from the metastatic site were pathologically benign, and no malignant findings were observed in any of the lesions. Immunohistochemically, 55% of the primary tumor displayed positive CD34 labeling, whereas no CD34 expression was detected in the remaining component. The CD34-negative part of the lesion was morphologically indistinguishable from its CD34-positive region. In addition, CD34 expression was negative in the resected tissue from the liver and weakly positive in the resected tissue from the lungs. Thus, we postulated that the loss of CD34 expression might promote tumor metastasis to other organs, and could lead to malignant transformation from the benign tumor relevant to fatal outcome [11] . Moreover, our case of SFT was negative in Bcl-2 expression in the primary tumor and metastatic lesions; this may also participate in malignant outcome [7] . Further research is needed to clarify these points.
Our case is very similar to that reported by Hasegawa et al. [12] . They described an extrathoracic SFT that metastasized to the lungs. Neither the primary nor metastatic lesions displayed any atypical features. Thus, extrathoracic SFT might have the potential to recur or metastasize, even in the absence of atypical pathological features [12] . Renal SFT is generally reported to be a benign tumor; however, the follow-up periods in the 67 reported cases might not have been sufficient to allow the clinical outcome to be fully evaluated (table 1) . A longer follow-up period might be necessary to definitively evaluate the clinical outcome of renal SFT.
Disclosure Statement
The authors have no conflicts of interest to disclose. 
